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(57) Abstract: A method to limit ozone production in wind ion devices whde simultaneously realizing incidents of high acceleration 
Q in such devices varies the high voltage potential across the array of emitters) (10) and collectors (20) over time in such a manner 

as to generate a wave effect of airflow. The variance may be achieved by switching, ramping, or gating the high voltage potential 
^ delivered to the array. 
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production. 

Disclosure of Invention 

Ion wind devices accelerate gas ions by applying differential high voltage electric 
fields between one or more emitters and a plurality of collectors (accelerators). The 
inventive method limits ozone production while simultaneously realizing incidents of high 
acceleration in such devices by varying the high voltage potential across the array of 
emitter(s) and collectors over time in such a manner as to generate a "wave effect' 5 of airflow. 
Several alternative methods of varying the high voltage potential have proven successful in 
accomplishing this wave effect. One method, which may be referred to as a switching 
method, allows the positive emitter high voltage potential to operate at a reduced level (e.g., 
+ 6 KV) for a period of time (e.g., three seconds), and then switch to a higher potential (e.g., 
+8.5 KV) for another, and preferably shorter period of time (e.g., one second). The result is 
that at the lower (less ozone generating level) airflow is simultaneously reduced. However, 
when switched from the lower to the higher potential for one second higher airflow is 
momentarily achieved due to accelerated ion momentum. The overall average airflow is 
slightly higher than the linear three to time ratio due to ion momentum transfer and resulting 
inertia from it. 

An alternative method, which may be referred to as a ramping method, accomplishes 
the wave effect by use of an electronic circuit to generate a nonlinear sawtooth ramp driving 
voltage. Typical ramp duration would also be, e.g.. four seconds, with the ending portion and 
trailing edge effecting the highest voltage state for approximately one second. In both the 
switching method and ramping method airflow velocities were varied typically from a low 
state of 300 feet per minute to a high state of 500 feet per minute. Subsequent ozone 
production levels varied from a low of 1 7ppb for 3 seconds to a high of 50ppb for less than 
one second. Overall average ozone production was less than 25 ppb. This represents an 
improvement over operating the same array at a steady state of 350 feet per minute and 
generating an average of 35 ppb ozone. Furthermore, the burst of 500 feet per minute of 
airflow improves perceptible operation of the ion wind device. 

A further alternate method which also produces the wave effect may be referred to as 
a gate method, which is a gate voltage which switches either (or both) the positive high 
voltage to the emitter or the negative high voltage to the collector at timed intervals, such as 
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Fig. 2 is a schematic view of the switching method of this invention. This method 
provides a pulsed high voltage to the emitter/collector array, i.e., a high voltage excitation 
configuration to drive the array by switching from a lower-level positive high voltage state 
HV1 to a higher-level positive high voltage state HV2 at pre-determined time intervals, e.g., 
5 one second HV1 and three seconds HV2. It is not necessary to include the negative voltage 
reference -HV if the positive voltage is increased proportionally to achieve like airflow 
levels. Also, the voltage polarities may be reversed with minimal effect upon the airflow 
levels. 

Fig. 3 is a schematic view of the ramping method of this invention. This method 

10 provides a ramped high voltage to the emitter/collector array, i.e., a high voltage excitation 
configuration to drive the array with a voltage ramp, which changes in amplitude over a 
variable time interval. The low-level high voltage on time state may typically be as long as 
5.5 seconds for minimal ozone production. Conversely, the low-level high voltage may be as 
short as 2.5 seconds for maximum desired ozone. The ramp up time is typically 1 .5 seconds 

1 5 to create a differential voltage in excess of 14,000 volts. Actual time and amplitude may be 
varied for effect depending upon desired airflow and ozone levels. 

Fig. 4 is a schematic view of the gate method of this invention. This method provides 
a sequential high voltage to the emitter/collector array, i.e., a high voltage gating (or 
switching on/off) method whereby the differential high voltage applied to the array is turned 

20 from a zero state to a maximum high state at pre-determined intervals. The on/off timed 

states and differential amplitude may be varied for effect. For example, a 20-second on to 20 
second off time and a differential high voltage level of 1 5,000 volts would be the maximum 
duty cycle and amplitude for airflow and ozone output. As in the switching and ramping 
methods, supra, it is not absolutely necessary to use a negative high voltage on the collector 

25 array if the voltage level is increased proportionally on the emitter array, since the airflow 

and ozone levels will change proportionally in like ambient conditions. However, a negative 
voltage applied to the collector array is usually used to improve contaminant collection, limit 
circuit cost and minimize corona arcing to neutral components located in the vicinity of the 
array housing. 
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9. The method of reducing ozone production in ion wind devices of claim 1 wherein 
said step of varying said high voltage potential over time comprises providing a gating 
voltage to said emitter/collector array. 

10. The method of reducing ozone production in ion wind devices of claim 9 wherein 
said gating voltage is turned from a zero state to a maximum high state at predetermined time 
intervals. 
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